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Sequential Test Random Walk
D.l
1
Sequential Test 2 – .
$\mathrm{X}=(X_{1}, X_{2}, \ldots)$ Po ( $H_{0}$ ) $\mathrm{P}_{1}$ ( $H_{1}$ )
1 . $X_{j}$ .
$a<0<b$ . $(x_{1}, \ldots x_{n}, \ldots)$ . ,
$S_{n}= \sum_{=\dot{l}1}^{n}\log\frac{\mathrm{P}_{1}\{\omega|x_{j(}\omega)=x_{i}\}}{\mathrm{p}_{0}\{\omega|x_{j(}\omega)=X\mathrm{i}\}}$ (1.1)
. , $S_{n}\not\in(a, b)$ .
$T_{ab}= \inf\{n|S_{n}\not\in(a, b)\}$ (1.2)
. , $S_{T_{ab}}\leq a$ $H_{0}$ , $s_{\tau_{ab}}\geq b$ Hl . $H_{1}$
Ho
$\alpha=P_{0}\{S_{\tau_{a}}b\geq b\}$ (1.3)
1 . $H_{0}$ $H_{1}$
$\beta=P_{1}\{s\tau ab\leq a\}$ (1.4)
2 . , $a$ , \alpha ,\beta . Sequential Test $\alpha,\beta$
, $a,$ $b$ .
\alpha , $\beta$ ,
$\mathrm{T}_{\backslash }^{-+}’-.-\lambda$ , ), 1 $-$ $\iota_{\mathrm{Y}}$
. Po $\{\mathrm{b}\tau_{\sigma b}\geq b\},$ $\mathrm{P}_{1}\{\mathrm{b}\tau_{ab}\leq a\}$ , /| -c O \mbox{\boldmath $\sigma$}\supset \tau l
Importance Sampling Importance Sampling $\mathrm{L}\mathrm{e}\mathrm{g}\mathrm{h}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}\mathrm{n}[3]$ ,
$\mathrm{S}\mathrm{i}\mathrm{e}\mathrm{g}\mathrm{m}\mathfrak{U}\mathrm{n}\mathrm{d}[4]$ .
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2.
$\mathrm{S}\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{i}[6]$
$\mathrm{P}_{\mathit{0}}\{T_{a}b<\infty\}=1$ , $\mathrm{P}_{1}\{T_{a}b<\infty\}=1$ (2.1)
. , .
$p_{0}(x)=\mathrm{P}_{\mathit{0}}\{x_{j}=x\}$ , $p1(x)=\mathrm{P}_{1}\{X_{j}=x\}$ , $h(x)= \log\frac{p_{1}(x)}{p_{0}(X)}$ (2.2)
. $E_{\mathrm{P}_{:}}(i=0,1)$ $\mathrm{P}_{i}$ .
21 Random Walk $\{S_{n}\}$ $H_{0}$ , $H_{1}$
.
$E_{\mathrm{P}_{0}}[h(X_{1})]<0$ , $E_{\mathrm{P}_{1}}[h(X_{1})]>0$ . (2.3)
$\log$
$E\mathrm{p}_{0}[h(X_{1})]$ $=$ $E \mathrm{p}_{\mathrm{O}}[\log\frac{p_{1}(X_{1})}{p\mathit{0}(X_{1})}]$ (2.4)
$<$ $\log E_{\mathrm{P}_{0}}[\frac{p_{1}(X_{1})}{p_{0}(x_{1})}]=0$. (2.5)
$po(X)\neq P1(X)$ .
$E_{\mathrm{P}_{1}}[h(x_{1})]$ $=$ $E \mathrm{p}_{1}[\log\frac{p_{1}(X_{1})}{p_{0}(x_{1})}]$ (2.6)
$=$ $-E_{\mathrm{P}_{1}}[ \log\frac{p_{0}(X_{1})}{p_{1}(X_{1})}]>0$ . (2.7)
.
22 $\Gamma=\{a_{1}, \ldots, a_{K}\}$ $X_{j}$ ,
$h_{\max}= \max_{x\in\Gamma}h(X)$ , $h_{\min}= \min_{x\in\Gamma}h(X)$
. $\alpha,$ $\beta,$ $\epsilon$ , $0<\alpha<1$ , $0<\beta<1$ , $0<\epsilon<1$
$| \frac{\mathrm{P}_{0}\{s_{T_{a}}\geq bb\}-\alpha}{\alpha}|<\in$ , (2.8)
$| \frac{\mathrm{P}_{1}\{s_{\tau_{a}}\leq a\}b-\beta}{\beta}|<\in$ (2.9)
. .
$\log(\frac{\beta(1-\epsilon)}{1-\alpha(1-\epsilon)})\leq a\leq\log(\frac{\beta(1+\epsilon)}{1-\alpha(1+\epsilon)}\frac{1}{\mathrm{e}^{h_{m\dot{\cdot}n}}})$ , (2.10)
$\log(\frac{1-\beta(1+\epsilon)}{\alpha(1+\epsilon)}\frac{1}{\mathrm{e}^{h_{\max}}})\leq b\leq\log(\frac{1-\beta(1-\in)}{\alpha(1-\epsilon)})$ . (2.11)
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. (2.10) (2.11) $\mathrm{S}\mathrm{i}\mathrm{e}\mathrm{g}\mathrm{m}\mathrm{u}\mathrm{n}\mathrm{d}[5]$ .
$\mathrm{A}_{n}=\{(X1, \ldots, Xn)\in\Gamma^{n}|a<\sum_{1i=}^{\mathrm{t}}h(X_{i})<b(1\leq l<n), \sum_{1l=}^{n}h(xi)\leq a\}$ , (2.12)






$=$ $\sum\infty\sum\frac{p_{0}(x_{1})\cdots p_{0}(x_{n})}{p_{1}(_{X_{1}})\cdots p1(x_{n})}p_{1}(_{X_{1}})\cdots p_{1}(_{X_{n})}.$ (2.15)
$n=1_{\mathrm{X}\in}\mathrm{B}_{n}$
$x=(x_{1}, \ldots, x_{n})\in B_{n}$
$\frac{1}{\mathrm{e}^{b}\mathrm{e}^{h_{\max}}}\leq\frac{p\mathit{0}(x_{1})\cdot\cdot.p_{0}(Xn)}{p_{1}(x_{1})\cdot\cdot p1(x_{n})}.\leq\frac{1}{\mathrm{e}^{b}}$ (2.16)
$\frac{1}{\mathrm{e}^{b}\mathrm{e}^{h_{\max}}}(1-\mathrm{P}_{1}\{sTab\leq a\})\leq \mathrm{P}_{0}\{sT_{ab}\geq b\}\leq\frac{1}{\mathrm{e}^{b}}(1-\mathrm{P}_{1\{s}Tab\leq a\})$. (2.17)
$\mathrm{P}_{1}\{S_{\tau_{ab}}\leq a\}$ (2.9)
$\frac{1}{\mathrm{e}^{b}\mathrm{e}^{h_{\max}}}(1-\beta-\epsilon\beta)<\mathrm{P}_{\mathit{0}}\{STab\geq b\}<\frac{1}{\mathrm{e}^{b}}(1-\beta+\epsilon\beta)$ (2.18)
. $\mathrm{P}_{\mathit{0}}\{S_{T\mathrm{o}b}\leq a\}$ (2.8)
$\log(\frac{1-\beta(1+\epsilon)}{\alpha(1+\in)}\frac{1}{\mathrm{e}^{h_{m\alpha x}}})\leq b\leq\log(\frac{1-\beta(1-\epsilon)}{\alpha(1-\epsilon)})$ (2.19)
. (2.10) . .
22 $a,$ $b$ . , $a,$ $b$ ,
$a_{\min}= \log(\frac{\beta(1-\in)}{1-\alpha(1-\xi)})$, $a_{\max}= \log(\frac{\beta(1+\epsilon)}{1-\alpha(1+\in)}\frac{1}{\mathrm{e}^{h_{m\dot{\cdot}n}}})$ , (2.20)
$b_{\min}= \log(\frac{1-\beta(1+\epsilon)}{\alpha(1+\epsilon)}\frac{1}{\mathrm{e}^{h_{\max}}})$ , $b_{\max}= \log(\frac{1-\beta(1-\xi)}{\alpha(1-\epsilon)})$ , (2.21)
.
$\mathrm{P}_{0}\{S_{Tab}\geq b\}$ $a,$ $b$ , $\mathrm{P}_{1}\{S_{Tab}\leq a\}$ $a,$ $b$
.
$a\in[a_{\min}$ , $a_{\max}|$ , $b\in[b_{\min}, b_{\max}]$
$\mathrm{P}_{0}\{s_{\tau_{\alpha b}\max\max}\geq b_{\max}\}\leq \mathrm{p}_{\mathit{0}}\{S\tau ab\geq b\}\leq^{\mathrm{p}}0\{S_{T_{a}}m:n^{b}m:n\geq b_{\min}\}$, (2.22)
$\mathrm{P}_{1}\{S_{\tau_{a}}m:n^{b}m:n\leq a_{\min}\}\leq \mathrm{P}1\{S\tau ab\leq a\}\leq \mathrm{P}1\{S\tau_{ab}\max\max\leq a_{\max}\}$ , (2.23)
.
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$a_{0}$ (1.5) $b$ 2 .
$b’=b_{\min}$ , $b”=b_{\max}$ $b$ $b= \frac{b’+b’\prime}{2}$ .





$\Rightarrow$ $b’=b$ , $b= \frac{b’+b’’}{2}$ start .
e e
if $(\hat{P}_{0}-\alpha)/\alpha<-\mathcal{E}$






$a_{1}$ (1.5) $b$ Step $1-\mathrm{a}$ $b_{2}$ .
Step $2-\mathrm{b}$ .
$b_{2}$ (1.6) $a$ Step $1-\mathrm{b}$ $a_{2}$ .
. $\{a0, a_{1}, a_{2}\},$ $\{b_{1}, b_{2}\}$
$a_{0}\leq a_{1}\leq a_{2}$ , $b_{2}\leq b_{1}$ (3.2)
. , $a_{0}$
$a_{0}\leq a_{1}$ . (3.3)
$\mathrm{P}_{\mathit{0}}\{S\tau_{ab}\geq b\}$ $a,$ $b$ Step (1-a) $(a_{0}, b_{1})$ Step
$(1-\mathrm{b})$ $(a_{1}, b_{1})$
$\mathrm{P}_{0}\{s_{T}a1b1\geq b_{1}\}\leq \mathrm{P}_{\mathit{0}}\{sT_{\sigma b}01\geq b_{1}\}$ (3.4)
. $\mathrm{P}_{0}\{S\tau_{ab}11\geq b_{1}\}$ (1.5) . Step $(2-\mathrm{a})$
(1.5) $b$ $\mathrm{P}_{0}\{s_{T}ab\geq b\}$ $a$ , $b$
$b_{2}\leq b_{1}$ . (3.5)
$\mathrm{P}_{1}\{S\tau_{ab}\leq a\}$ $a,$ $b$ ,step $(1-\mathrm{b})$ $(a_{1}, b_{1})$ step $(2-\mathrm{a})$
$(a_{1}, b_{2})$
$\mathrm{P}_{1}\{s_{\tau_{a_{1^{b}2}}}\leq a_{1}\}\leq \mathrm{P}_{1}\{s_{\tau_{a_{1^{b}1}}}\leq a_{1}\}$ (3.6)
Step $(2^{-}\mathrm{b})$ (1.6) $a$ $\mathrm{P}_{1}\{s_{\tau\circ b}\leq a\}$
$a_{0}\leq a_{1}\leq a_{2}$ . (3.7)
Step
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$(1, 0)$ with prob. 0.35
$(-1,0)$ with prob. 0.25
$(0,1)$ with prob. 0.25




$(1, 0)$ with prob. 0.3
$(-1,0)$ with prob. 0.2
$(0,1)$ with prob. 0.3
$(0, -1)$ with prob. 0.2
(4.2)
$E\mathrm{p}_{0}[X_{1}]=E_{\mathrm{P}_{1}}[X_{1}]=(0.1,0.1)$ . (4.3)






$\Gamma=\{(1,0), (-1,0), (0,1), (0, -1)\}$ , $|\Gamma|=4$ , (4.4)
.
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,$h(X_{i})= \log\frac{p_{1}(X_{i})}{p0(X_{i})}\in\{\log\frac{0.3}{0.35}, \log\frac{0.2}{0.25}, \log\frac{0.3}{0.25}, \log\frac{0.2}{0.15}\}$ , (4.5)
$h_{\max}= \log\frac{4}{3}$ , $h_{\min}= \log\frac{4}{5}$ . (4.6).
$S_{n}= \sum_{=i1}h(x_{i})$ . (4.7)
.
– \alpha , \beta , \epsilon
$\alpha=0.01$ , $\beta=0.01$ , $\epsilon=0.01$ , (4.8)
. $a$ , $b$ .
22
$| \frac{\mathrm{P}_{0}\{S_{T_{a}}b\geq b\}-\alpha}{\alpha}|<\in$ , $| \frac{\mathrm{P}_{1}\{S_{T_{ab}}\leq a\}-\beta}{\beta}|<\in$
$\Rightarrow$
$-4.60528992\leq a\leq-4.361924993$ , (4.9)
$4.297386432\leq b\leq 4.605271191$ . (4.10)
.
$a,$ $b$ ,
$a_{mi\text{ }}=-4.60528992$ , $a_{\max}=-4.361924993$ , (4.11)
$b_{\min}=4.297386432$ , $b_{\max}=4.605271191$ , (4.12)
.
Simulation ,
$a=-4.511406656$ , $b=4.496229135$ . (4.13)
.
.
\epsilon $=0.01$ ,\epsilon $=0.001$
.
,PO{STab $\geq b$ }, $\mathrm{P}_{1}\{s_{\tau ab}\leq a\}$ .
$| \frac{\mathrm{P}_{0}\{S_{T_{a}}\mathrm{b}\geq b\}-\alpha}{\alpha}|<\Xi$ , $| \frac{\mathrm{P}_{1}\{S_{T_{ab}}\leq a\}-\beta}{\beta}|<\epsilon$
.
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